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A Study on DBD Plasma Aerodynamic Actuator with Nanocomposite Polyimide

MA Sai, LI Yinghong, BIAN Dongliang, SONG Feilong
(Air Force Engineering University, Xi’an 710038, China)

Abstract: The advantages of plasma flow control are fast in response, wide in frequency band, and simple
in structure. Dielectric barrier discharge (DBD) plasma aerodynamic actuator is the most popular form of
actuators. However, in the international work, its life characteristics is almost in a state of neglect, thus
seriously restricting the development and application of plasma flow control technology. In the light of sol-
ving the scientific problem, the experimental study of PI/nanocomposite PI-based plasma aerodynamic ac-
tuator is carried out. The results show that the nanocomposite has the advantage of improving the thermal
conductivity of the actuator, and the maximum temperature is 10% ~20% lower than that of the tradition-
al actuator; the self-healing phenomenon of the nanocomposite PI-based actuators is found; nanocomposite
actuators inhibit structural damage, thereby preventing rapid increase in discharge power and surface tem-
perature; after the aging of the PI surface, a large number of holes, trenches and ablation traces are
formed on the surface of the PI, and a large number of white spherical nanoparticle clusters appeare on the
surface of the nanocomposite PI after aging, reducing the damage of the insulating material.
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discharge areas of two media
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Fig. 4 Temperature fluctuation curve of

actuator discharge
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nanomaterials and common materials
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